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"In June 1933, & coaference was held on wvervoltages of luberual
origln In tke trausmiseiur lire K yhyshev-Moscow, which was coavened
by the Commission oz Loug Distence Power Pressmigaion of +he Boviet
Acudeny of Science (ZeNIN). The =im of thile conference was to report
on the resulis of reegearchk casried out L variows orgunizations ip
the Soviet Unior lu condimuctiom with bhe deelg: of the first 400 KV
tranomission line, rhe Lengith of M2 1s 850 xm.  Avcut 30 people,
renresentlag 11 orgunizehions, pexti:iated,

"In nis Openlug address, Mo oo T Poproy Lcd that osliog, Lo the
areat length of tie transmissior 19 sone Lhie Bgl, powe ot the

Lransforuers comiects S Lo bie 5, Wl alsc iue Lo Lhe preseuce
O Lzovaverse and L.z ctocd gl omyue At the cowditions o the
Kby s Mfosenw “ransplselon Lise Wworasle PoX bhe occurrence
OF VEILOUs | e o7 Cebo vanee  aves,o, Tty Whik do avt occur in
existing 11C and .. WY trenswission idnes. Jn sddition to over-
voltages at the £ .. ..ud of %ke line auve to the lengthk beling
approxiwatel tuet or A guarter wave length ; resonance can also
veews P oerer and ¢2d harmwonies due 6o wgoetls saturation of the
transiorcses . Duviig senlt hrearding, overvoltasges can ocour which
wre churscteristic rov _ompeasated transmission liner and are “ue to
the wutunl effect Of Uw iuductance of the trapsverse counected
cheles With the Longltadipal aap Lance compensation. Finally,
cvervaltuyes may octur duarlig alng oD of sectlong of the line
or of lhe entire Mine, and atoo cueimg swinebd & crf of chokes or
tiansformers in the no-load couds tioxn.

v

£

"Owing to the grenmt complexity of the prosesses invelved, Lave
on nedels conginting of equivalend ois coiwidered ve
lmportsnt Lo obtain inforuation. Farticuiarlv, the probloam of talkd
\ pY
into cousideration the non-liaearity o2 the lilne wvarametexrs due to corona
) -
Phenomens o the lndividual curductors bas to be solved.

"Corone on the llne has an Lporiwas Lk lcenece on somwe of the above
emsierated phenomena.  The particular Lmpostance of corone effects Yor

very high volbage lines ls cexpiainec 1y the fecs bhnd ror the some
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electric strength resesrve, 1 e, for an equal ratio of the voltage at
which corons effects occur to the operating voltage of the line, the
intensity of corona effects increases with the square of the line
voltage. It can be considered an csteblished fact thet in addition

to active power consumption, corona also has an influence or

increasing the apparent line c mcitance. In addition, it is necessary
to take into consideration the influence of comtined {complex) shape of
the voltage curve on the corona characteristic. It is also necessary
to solve the problems of equivalent circuits for corona Phenomens in
three-phase lines, on the enitabllity of equivalenteccirecuite for
representing transient phenomens, etc. 1In conclusion, Popkov formulated
& number of concrete problems to te discussed at the conference.

"During the first day of the conference, the following papers were read:

8 8 Shus (DC R..earch Institute): ‘Work of NII (Research Institute
on DC) on the problem of investigating the overvoliages of internal
origin in the Kuybyshev-Moscow tranmsmission line.‘

L ¥ Dmokhovski (Moscow Power Supply Institute 'V M Molotov')
‘Investigation of the internal overvoltages in the coupled
(Link ?) alternative of the power transmigsion line Kuybyshev-
Moscow 1in the case of applied longlitudinael compensaticn.'

M 8 Libkind (Power Supply Institute ‘Krzhizhanovski'):
‘Investigation of higher harmcnics of voltage and current in
long lines due to transformer operation. '

O V 2.cherbachev (Leningrad Polytechnical Institute 'Kalinin'):
'Problems of modeling of corona effects in three-~-phage lines.'

M M Akodis (Ural Polytechnical lastitute 'S M mo\r'): ‘Over-
voltages due  switching off of no-load transformers, methods
of limiting such overvoltages and the requirements to be met
by circuit breakers in such Bysteu

"The secrnd day of the conference was devoted to discussion of the papers.

"in Lihe resolutions of the conference it is mentioned that the results of
the lavestigations established the possibility of occurrence of cowplex
undamped voltage oscillations in the tranamission lines due tc saturation
of the steel of the transformer and reacance cores. If a transmisaion
line whicb does not possess longitudinal capacitance compensation is
switched off, the voltage curve may contain components of double and five
times the (fundemental ?) .'req -ncy and considerable amplitude values.
Thereby, the maximum voltage in the designed transmission line system does
not exceed 3 V phase (rated).

"If the circuit is broken whilst the capacitance compensation ie in operation,
the voltage curve ma - contain components of a frequency below 50 cps of
considerable magnitud . In this case it cannot be guaranteed that the line
voltage will not exceed the value 3 V phase (rated).

"The probability is olight as regerds occurrence of nigher harmonics of
coneiderable voltage amplitudes during normal operation of the transmission
line. However, this problem does still require further investigation.

"The methods of calculation presented during this confercnce pexrmit
determination of the conditions of existence and also quantitative
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f evaluation of the voltages and currents of undemped oscillations of the
¥ frequency i’/3 which are sustained by the reactances and the condengers
cf the longituwdinal compensation. The conditions of occurrence c” g
second and third harmonic can also be determined analytically.

"The conference arrived at the &pnclusion that the waximuz overvnltage
during switching off of sections of the transmission line, firse (??
switched off from the other (1) end (2), does not exceed 3 V phase
(rated). The overvoltages during switching off of nc load transformers
can be higher than this value. However » theae overvoltages are
generated with a low onergy reaserve and can be liuited by applying

valve type arresters.

"The conference revealed that experimental investigations of the corovna
characteristics were carried out in the steady state operation on a
test section of thc .00 XV line, and for steady state and transient
operation on various model circuits. On the basis of the cbtained
results model circuiti for corons investig: 1ons ~ere worked out which
reproduce the corona characteristics of the line in the steady state
conditions of operation with an accuracy adequate for practical

purposes.

"The resecarch taaks aimed at completion of the design of the Kuybyshev-
25X1 Moscow transmission line project were formulated and also those of
genoral acientific and technical importance.™

25X1 6. |_srl_—n_|thia report | ] [1s the only
puaolizhed work since 1932 | 1 ]

25X1 | Tt TrdIcates the interest of the Soviet engineers in
the Kuibyshev project and the extent of the 2lectrical engineering and research
25X1 “hat has been put into the project.

|
25X1 T | |1t doee not appear that the Sov ineors
and gsclentists ha&ve kept up with what has been done on hi
voltage lines and that they are trying to scive problems t

25X1 electrical engineere worked on at least five years ago [-19149_/. However, it
emphasizes that the Soviet engineers and scientists are working very hard on

25X1 this problem and that thc lag is narrowing and further, thet some of the best
25X’] scientvific brains in the USSR are being used on this project.

25X1

25X1
25X1
25X1 |

] | the Soviet manufacturing

25X1 plants can build all of tke opecial type 21 equipment nreded for the Kuibyshev
project and it is well~known that there are & rumber of East German engineers
available in the USSR ror this purpose. The Soviets have the plant capacity,
the large transformers and the laboratory capacity for testing 400 KV
equipment.

- end -
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